Introduction Isolated intraspinal extradural tuberculous granuloma (IETG) without radiological evidence of vertebral involvement is uncommon, especially rare in cervical spine. Materials and methods We report a case of cervical IETG without bone involvement in a patient with neurological deficit. The patient suffered from progressive neurological dysfunction. MRI of cervical spine revealed an intraspinal extradural mass, and the spinal cord was edematous because of the compression. Thus C2-C4 laminectomy was performed and extradural mass was excised. Results The excised extradural mass was confirmed to be tuberculous granuloma through pathologic examination. Antituberculous drugs were administrated with a regular follow-up. Excellent clinical outcomes were achieved. Conclusions The isolated IETG, although a rare entity, should be considered in the differential diagnosis of the intraspinal mass, especially in patients with spinal cord compression and a history of tuberculosis. If there is a progressing neurological deficit, a combination of surgical and anti-tuberculous treatment should be the optimal choice.
Introduction
Skeletal tuberculosis (TB) is the most frequent type of extra-pulmonary TB [1] , and spinal TB comprises nearly 50% of the skeletal TB [2] . There is general agreement on the fact that intraspinal tuberculous lesions are mostly secondary to spinal TB [3] . Intraspinal extradural tuberculous granuloma (IETG) is a rare cause of spinal cord compression lesions, especially infrequent for isolated granuloma without vertebral involvement [4, 5] . Moreover, most cases of IETG in literatures only involved the thoracic or lumbar regions of spine, and cervical spine involvement was more uncommon. However, no study have explained the reasons for this rareness. Herein, we report an extremely rare case of isolated IETG in cervical spine and try to figure out the causes of this entity.
Case report
A 63-year-old male patient complained pain in the neck and upper thoracic regions for 6 months duration. He suffered from progressive weakness and slightly numbness in both hands and arms for 5 months, and with aggravation for about 2 weeks. He has no clear history of trauma or any contact with TB or HIV infection, and no exact symptom or sign of immune deficiency or any underlying malignancy.
The patient presented normal general physical condition, and normal body temperature. The physical examination revealed slightly tenderness in the upper thoracic region, insignificant hypesthesia, grade 4/5 muscular strength and normal muscle tone of the upper extremities, positive Hoffmann's sign bilaterally. The sensation, muscle strength and muscle tone of lower extremities were normal. The patient reported no urinary or bowel dysfunction.
Routine laboratory examinations revealed hemoglobin, white blood cell count and C-reactive protein (CRP) were within normal range, but the erythrocyte sedimentation rate (ESR) was 33 mm/h, which is beyond the normal range (0-15 mm/h). Conventional radiograph of the chest revealed bilateral old pulmonary nodules in the upper lobes. The cervical spine X-ray film showed normal vertebral alignment, without evidence of vertebrae destruction (Fig. 1a, b) . Magnetic resonance imaging (MRI) of cervical spine revealed an intraspinal extradural mass with the spinal cord being compressed and edematous. Sagittal T2-weighted MR image revealed clearly a shuttle-like shape mass with low signal intensity extending from C2 to C4 in the posterior epidural space, yet no abnormal signal of posterior elements of the vertebrae was detected (Fig. 1c,  d ).
Due to progressive neurological dysfunction, the patient underwent spinal cord decompression and excision of the mass through C2-C4 laminectomy. It was noted in the surgery that the posterior elements of cervical spine was intact and the mass was extradural, adhering to the spinal dura mater. The size of the mass was about 4 9 2 9 1 cm. Pathologic examination showed the appearance of a tuberculous granuloma in which caseous necrosis, epithelioid hystiocytes, Langhans' type multinuclear giant cells, and chronic inflammatory cells were observed. The pathological section showed negative on Gram stains for bacteria, and mycobacterium tuberculosis was found in the specimen, with formation of caseous necrosis (Fig. 1e, f) . Thus tuberculous granuloma was confirmed pathologically.
The standard antituberculous drugs were administrated with regular follow-up. At 1 year follow-up, the patient showed complete neurological recovery with muscle strength progressed to grade 5 of 5 and normal sensory function.
Discussion
Although TB has not seen as frequently as before, it still remains an important pathologic problem in developing countries [6] . Bone and joint TB may account for 15-35% of patients with extrapulmonary TB [7] . Spinal TB, traditionally referred to Pott's disease, accounting for 25-60% of all osseous infections caused by tuberculosis [8, 9] . Most cases of spinal TB involved the thoracic and lumbar regions, and the cervical spine involved at a rate fewer than 5% [10] . Intraspinal TB, probably secondary tuberculous lesions, including intraspinal tuberculoma and tuberculous granuloma, was rarely reported [11] . The preoperative examinations of this case gave us an initial impression that it might be epidural mass. We proposed an epidural tumor, like tumor of nervous system, or hematologic system, or metastasis. Considering the elevated ESR, we also suspected an epidural abscess. And we questioned the possibility of TB, but we thought it was less likely, because a TB lesion with such an appearance, isolated in spinal canal without bony involvement, was rather rarely seen in cervical spine. Yet the pathological examination confirmed to be tuberculous granuloma eventually. In fact, there was radiographic evidence suggesting old pulmonary TB, which was underestimated in this case.
Isolated intraspinal TB without radiological evidence of vertebral involvement is rather uncommon. Kumar et al. [12] reported 22 patients with intraspinal TB, including 12 extradural granulomas, among them only 3 patients were found without osseous involvement, but none involved the cervical spine. Most cases of Intraspinal extradural tuberculous granuloma (IETG) reported in literatures involved the thoracic or lumbar regions of spine, but cervical spine involvement was very rare. To the best of our knowledge, only two similar cases of isolated IETG involved cervical spine without bone destruction had been reported. In 1981, Reichenthal et al. [5] reported a 70-year-old female with extraosseous IETG at the C7 level, which was proved by histological and bacteriological examination. Shah et al. [13] reported a 49-year-old female with IETG in the craniovertebral junction which extended from the upper cervical cord to the level of C5. However, our case was a male patient, with C2-C4 level involved, different from the two patients of the literatures with craniovertebral junction or lower cervical spine involved. The 3 cases indicate that IETG may involve any level of the cervical spine.
TB of posterior elements of spine is rare [14] . Among spinal TB, isolated intraspinal TB with absence of vertebral destruction and with neural deficit is less than 5%. The cause for spinal TB with posterior elements involved is that hematogenous spreading occurs via venous pathway [15] . The posterior external venous plexuses of vertebral veins anastomose freely with other vertebral venous plexuses and constitute the final pathway for infection to reach the neural arch in this atypical form of spinal TB [15] . Turgut [16] postulated that the infection originated from pelvic organs initially and then disseminated haematogenously to involve more superior areas of the spine. The above reasons could explain why cervical TB is so rare. Considering that intraspinal TB is secondary, the reasons for the rareness of TB involving posterior elements and the low incidence of TB in cervical spine, it can be understood why isolated IETG without vertebral involvement in cervical spine is so infrequent.
The clinical manifestation of IETG is usually nonspecific, but neurological deficit may occur with a rapid evolution [3] . The preoperative diagnosis of IETG is challenging because it has no specific clinical symptoms or radiologic findings, just as the intradural extramedullary spinal inflammatory myofibroblastic tumor reported by Zemmoura et al. [17] . Thus doctors should consider the differential diagnosis when a case of intraspinal tumor syndrome of progressive neurological deficit is encountered, especially for a case with a history of TB [13] . A MRI scan is required to determine the level and the possible nature of the lesion though the final diagnosis can only be established by pathological examination. The MRI of our case revealed an intraspinal extradural mass with the spinal cord being compressed and edematous. Epidural tumor was considered initially, but tuberculous granuloma was confirmed pathologically.
Surgery remains the most effective treatment for IETG. A laminectomy is suitable for such extradural extraosseous granuloma. Nussbaum et al. [18] suggested that patients with epidural or subdural granulomatous tissue in the absence of significant bone collapse may be treated satisfactorily with simple laminectomy and debridement. Since extradural granuloma may jeopardize spinal cord function, Tureyen et al. [19] suggested that the optimal treatment for IETG include a combination of microsurgical resection and antitubercular chemotherapy. Usually the patient may have good neurological recovery after adequate surgical decompression and antitubercular therapy [20] .
We first figured out the causes for the rareness of IETG. Due to the clinical and radiological non-specificity of IETG, it may be confused with intraspinal tumor, causing misdiagnosis clinically. Thus the significance of current report is to point out the importance of differential diagnosis when facing intraspinal mass. More importantly, the treatment of IETG is somewhat different from intraspinal tumor. Thus clinicians should not neglect the possibility of tuberculous granuloma when facing with intraspinal spaceoccupying disease, especially for those with a history of TB.
Conclusions
The isolated IETG, although a rare entity, should be considered in the differential diagnosis when facing a case of intraspinal tumor syndrome of progressive neurological deficits, especially in patients with a history of TB. For isolated IETG without vertebral involvement, and accompanied with a progressing neurological dysfunction, a combination of surgical decompression and antituberculous treatments should be the optimal choice, which may produce a good clinical outcome.
